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ABSTRACT 
 
 
This study sought to determine the relationship between the performance in 
remedial courses (English and math) and college-level course performances among 
students in a large university. This study investigated whether remedial education 
improves the achievement in freshman level collegiate courses. The study contributes to 
the literature on remedial education courses and placement testing, therefore offering 
possible enhancements and improvements to the improvement in remedial education. 
The researcher selected the correlational research design because the study sought 
to explore relationships between remedial course scores and freshman-level course 
scores.  The findings from this study showed remedial course performance was 
associated in a significant positive manner with college-level course performance. The 
implications of the relationships in literature and in practice were discussed. 
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CHAPTER ONE 
NATURE OF THE PROBLEM 
 
Introduction 
 A large number of college-bound students are not prepared to enroll in and 
successfully complete college-level courses.  Overall, it was estimated that 32% of 
students leaving high school were minimally prepared for college and that only 20% of 
Black students and 16% of Hispanic students demonstrated college preparedness (Greene 
& Foster, 2003). Of students entering post-secondary education, over one-third were 
required to take remedial courses in reading, writing, or mathematics (National Center for 
Education Statistics [NCES], 2003). More than 50% of first-time community college 
students take at least one remedial course (Attewell, Lavin, Domina, & Levey, 2006; 
Bettinger & Long, 2007).  According to NCES (2003), of the 80% of all high school 
graduates in the state of Massachusetts that go on to college, an average of 37% of 
students from the class of 2005 were in need of remedial courses in college.  
The extant literature showed that students were assigned to remediation classes 
primarily based on their admission exam scores (Roueche & Roueche, 1999), which most 
colleges adopted in order to measure the academic preparation skills of students in 
English, reading, and mathematics (College Board, 2008).  Students who fail to meet the 
required or acceptable scores were placed in remedial classes before taking regular 
college courses.  
Remedial education is costly to both the state and to the individual student. For 
example, over half of the cost of remediation programs that were implemented at 
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Florida’s community colleges was paid by the state (Calcagno & Long, 2008). In 
addition, Calcagno and Long noted that many students must pay for the courses, which 
often do not qualify for college credit, costing the student in terms of both time and 
money. 
Despite concerns and growing debate over the costs of remediation, few studies 
on the effectiveness of remediation coursework in terms of student outcomes have been 
conducted.  This fact is possibly due to some of the difficulties in studying the effects of 
remedial programs as cited by Calcagno and Long (2008). These difficulties include 
longevity, student persistence (or lack thereof), and employee/staff attrition. The studies 
that have overcome these obstacles, particularly those using the regression discontinuity 
design, have demonstrated conflicting and inconclusive results. Although the 
effectiveness of remedial programs has been difficult to assess and results have not been 
conclusive, it has not stopped colleges and universities from implementing remediation 
programs to address the needs of entering students (Bettinger, 2004).   
Statement of the Problem 
The study concerns the growing number of students entering college who require 
remedial courses due to a lack of adequate preparation for college level coursework 
(Greene & Foster, 2003; NCES, 2003). Moreover, research to date has been inadequate in 
demonstrating a significant correlation between participation in remediation and 
subsequent positive student outcomes (Bailey & Alfonso, 2005; Boylan & Saxon, 1999; 
Grubb, 2001). These remedial classes (sometimes referred to as developmental classes) in 
the university included in this investigation were geared toward increasing and/or 
reinforcing the English and math skills of students before they enrolled in regular college 
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courses in an effort to increase positive student outcomes. The major area of concern was 
whether these remediation courses positively affect subsequent performance of these 
students in college level coursework, allowing these students to access the benefits of 
obtaining higher education. Given the costs associated with providing remedial 
education, it was crucial to determine the effectiveness of such programs.  
Purpose of the Study 
The purpose of the study was to explore students’ performance in remedial 
education math and English courses and their relationship to performance in freshman-
level math and English courses. In doing so, the intent of this study was to determine if 
the success of students in remedial classes is a predictor of their success in their college-
level classes. This study provides info and knowledge about the impact of remedial 
classes on the learning process.  
. 
Research Question 
This study sought to determine whether there were relationships between the 
academic performance of students in their remedial-level English and math courses and 
their freshman level English and math courses. The following research questions were 
addressed in the study: 
1. Is performance in ENG090 (Writing Fundamentals) a predictor of success in 
ENG101 (English Composition)? Since remedial courses are intended to improve 
outcomes in later courses, it was anticipated that performance in ENG090 would 
show a moderate positive correlation (r = .5, based on Cohen’s standard) with 
performance in ENG101. 
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Hypothesis:  Grade in ENG090 (Writing Fundamentals) and grade in ENG101 
(English Composition) will evince a significant positive Spearman rank 
correlation coefficient of moderate magnitude for two cohorts studied. Spearman 
coefficients will be evaluated using Cohen’s standard (Howell, 1992). 
2. Is performance in MAT090 (Fundamental of Mathematics) a predictor of success 
in MAT105 (Introduction to College Mathematics)? As above, it was anticipated 
that performance in MAT090 would show a moderate positive correlation (r = .5, 
based on Cohen’s standard) with performance in MAT105.  
Hypothesis:  Grade in MAT090 (Fundamentals of Mathematics) and grade in 
MAT105 (Introduction to College Mathematics) will covary with a significant 
positive Spearman rank correlation coefficient of moderate magnitude for two 
cohorts studied.  Spearman coefficients will be evaluated using Cohen’s standard 
(Howell, 1992). 
3. To what extent do demographic variables increase the likelihood of ENG090 as a 
predictor of success in ENG101? Remedial courses are meant to be most 
beneficial to students from inadequately prepared educational backgrounds; 
hence, the use of languages other than English in home, membership in minority 
ethnicities, and low family income should not negatively predict performance in 
ENG101 when grade in ENG090 is included in the model. 
Hypothesis:  Use of languages other than English in home, minority ethnicity, and 
low family income, if generating a significant negative beta coefficient in the 
demographics only regression model of ENG101, will no longer generate a 
significant beta coefficient when ENG090 grade is included in the model. The 
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reasoning behind this hypothesis is that remedial courses are meant to be most 
beneficial to students from inadequate educational backgrounds. If a remedial 
course successfully remedies this disadvantage, then any variance in future course 
performance would then be explained by remedial course performance rather than 
that demographic variable.  
4. To what extent do demographic variables increase the likelihood of MAT090 as a 
predictor of success in MAT105? Similarly, it is expected that the use of 
languages other than English in home, membership in minority ethnicities, and 
low family income should not negatively predict performance in MAT105 when 
grade in MAT090 is included in the model for the same reason presented above. 
Hypothesis:  The same demographic variables above: use of languages other than 
English in home, minority ethnicity, and low family income, if generating a 
significant negative beta coefficient in the demographics only regression model of 
MAT105, will no longer generate a significant beta coefficient when MAT090 
grade is included in the model. The reasoning behind this hypothesis is the same 
as that of the previous hypothesis. Since remedial courses are meant to be most 
beneficial to students from inadequate educational backgrounds, a remedial 
course is expected to successfully remedy this disadvantage. If it does, then any 
variance in future course performance would then be explained by remedial 
course performance rather than that demographic variable.  
 
Conceptual Framework 
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The conceptual framework of this study is presented in Figure 1. Demographic 
variables are expected to contribute to performance in remedial classes. There are a 
number of factors that predict performance in remedial classes, ranging from intelligence 
and aptitude for the subject, to achievement in the subject, among others. In this study, 
attention was focused on demographic variables, such as age, ethnicity, language spoken 
at home, and family income. There is significant variance in age among the students in 
the institution studied; hence, this could be a relevant predictor of remedial class 
performance. Ethnicity typically represents a host of variables that co-occur with racial 
heritage, such as minority status, culture, socialization, and others (Veitch, 1999). 
Language spoken at home should, in theory, match the language of instruction for 
maximum effectiveness of remediation (Veitch, 1999). Family income as a variable sheds 
light on the socioeconomic resources and origins of the individuals in the study. Taken 
together, there is potential for these variables to modulate or even directly influence 
remedial class performance.  
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Figure 1 
Conceptual Framework of the Study 
 
 
The Institution 
 The university has over a hundred years of experience in providing higher 
education to students from all parts of the world. The university is a private institution 
that was started as a community college and has grown into one of the leading higher 
education institutions of its kind in the country (Brock & LeBlanc, 2005). The university 
boasts of a wide array of programs and degrees, excellent student and faculty support, 
numerous campuses and affordable education. The university also now has an online 
university and accepts students from all over the world regardless of color, race, and 
religion. The primary objective of the university is to provide a college education that is 
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affordable, convenient, of quality, and supportive. The university offers students the 
opportunity to complete their bachelor and masters degree at their own pace without 
compromising their personal and professional life. The university has made it its goal to 
help adult and working learners complete their college education. The university offers 
degrees in accounting, business, management, information systems, health services 
administration, education, and public administration (College Board, 2003).   
 The academic programs of the university recognize that learning does not occur 
only in classrooms and it awards credits to students who have taken advance courses, 
have served in the military, have life experiences, and exceptional talents. According to 
the university’s website (2010), a student who wishes to earn credits can do so by simply 
applying to the credit committee. Moreover, the university has a number of grants and 
loans for students to finance their education, making it possible for students to complete 
their degrees. The university is accredited by the Middle States Commission on Higher 
Education (MSCHE, 2010). 
 The outlook of the university is very promising because of the growth of the 
university as an educational institution and as a public traded corporation. There were 
more satellite campuses across the country and there was an increase in total enrollment 
of 19%. The university has a strong student-centered approach.  As well as catering to 
adult learners, students can attend classes online or on campus and students are given 
their free will to choose the courses they wish to take and the degree they wish to pursue. 
This amount of freedom and choices has particularly been one of the strongest points of 
the university. Aside from that, the university has been known for its strong academic 
standards, quality graduates, and high graduation rates (College Board, 2003).  
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Definition of Terms 
The following list presents the conceptual and/or operational definition of the 
terms used in this study. The objective is to provide a better understanding of the 
variables used in this study.  
Academic advising is a developmental process which assists students in the clarification 
of their life/ career goals and in the development of educational plans for the 
realization of these goals.  (American College Testing, 2009) 
Accuplacer is a test to measure the abilities of all incoming students without transfer 
credit in English and math (College Board, 2003). 
Persistence refers to the percentage of students from the previous academic term who 
enroll in the subsequent term (College Board, 2003). 
Placement testing refers to the placement test used by the university and other colleges 
and universities which is given to all incoming freshmen students to test skills in 
reading, math, and English (College Board, 2003).   
Remedial or developmental education refers to coursework that is below college-level 
offered by a post-secondary institution to students who demonstrate test scores 
below the level of academic proficiency required to enroll in college-level 
coursework (Calcagno & Long, 2008). 
Retention refers to the rate at which students who begin studies at the university remain 
until graduation (College Board, 2003). 
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Research Method 
 This study utilized a correlational research design. This design was appropriate 
because the study investigated whether there was an association between two variables 
measured within a single sample (McMillan & Schumacher, 2006).  The strength of 
relationships between remedial education course scores and freshman-level collegiate 
courses’ performance was measured in the study. Data were collected for two cohorts 
(2007 and 2008) directly from the university’s student information system and no 
manipulation of the data took place. The 2007 cohort is composed of students who began 
in the fall quarter of 2007 (1091 students for MAT and 1297 students for ENG) while the 
2008 cohort is composed of students who began in the fall quarter of 2008 (1098 students 
for MAT and 1372 students for ENG). These students took both the remedial course and 
the freshman level course. The correlational research design allowed the researcher to test 
for relationships between the remedial education course scores, the primary predictor 
variable, and freshman-level collegiate course scores, the criterion variable. Statistical 
analysis procedures included Spearman rank correlation and multiple regression.  
Separate analyses were conducted using the students’ performance in English courses and 
the math courses.  
Delimitations 
 This study sought to determine the nature of the relationship between remedial 
education course scores and freshmen-level math and English course scores. The study 
was confined to an examination of the relationship between remedial education and 
success in collegiate courses. This study focused on English and math specifically 
because these are the collegiate basic courses. Moreover, the study is limited to the two 
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cohorts with available data from one institution. The study included the 2007 and 2008 
data of students who took English and math courses.  
Significance of the Study 
This study sought to contribute to the literature on remedial education courses, 
and in doing so, more information and knowledge would be available for the 
improvement of students’ success in college level courses. This study may provide the 
university with empirical information about the effect of remedial education courses such 
that recommendations could be provided for the programs and policies related to student 
placement.  The university may benefit from this research because it provides an 
understanding of whether the perceived benefits of remedial education are realized in 
actual implementation.  This study focused on the implications of using remedial 
education, and how it is affected by the demographic characteristics of students. 
 
Organization of the Study 
 Chapter one consists of the introduction, problem statement, purpose of the study, 
research questions, conceptual framework, definition of terms, delimitations and 
significance of the study. This chapter provides the reader with the background and the 
specifics of the study, which aid in the understanding of the nature of the study. Chapter 
two presents the review of the related literature and studies on the topic of remediation, 
which gives the reader an overview and foundational knowledge of what has been done 
and gleaned from previous research. Chapter three presents the methods section of the 
study, which includes the design, participants, instruments, procedures, and data analysis. 
The results of the statistical analyses employed are presented in chapter four.  Chapter 
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five covers a discussion of the findings of the study and implications of these for the 
theory and practice of remediation. 
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CHAPTER TWO 
LITERATURE REVIEW 
 
This chapter presents the literature on remedial education in the post-secondary 
environment. The literature review focuses on remediation programs, intervention, and 
the effects of remediation on student outcomes.  Lastly, the implications of the existing 
literature to the present study are discussed in order to help provide the conceptualization 
of the study.  
Remediation Programs 
Remediation programs consist of remedial coursework and have been provided 
for by the state as a means of increasing college graduation rates and degree completion 
in response to the lack of preparation of students for college level work (College Board, 
2003). The remedial program was based on the premise that learners who lack the skills 
to succeed in college coursework can be given intensive instruction to improve their skill 
and mastery of subjects to bring them up to par with students who have the necessary 
skills. Students are asked to take a placement test and their chances of being placed in 
remedial classes depend on their scores on the placement test (College Board, 2003).  
Remediation programs have been a debated issue in terms of their effectiveness as 
well as costs to the students, colleges, and states. Researchers have discussed the 
effectiveness of remedial programs in terms of increased grades, predicting college 
performance, and whether they lead to quantifiable learning goals (Aiken, West, 
Schwalm, & Carol, 1998; Miglietti & Strange, 1998). A large part of the attention given 
to remedial coursework focused on the costs to the universities and the state. According 
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to Breneman and Harlow (1998), colleges spend around two billion dollars per year on 
remedial programs.  
The state of Florida, for example, spent 56 million on remedial programs for their 
community colleges for school year 2004-2005 (OPPAGA, 2006). Policymakers have 
started to complain and argued against providing funds or financial assistance for 
academic preparation that should have occurred during high school (Merisotis & Phipps, 
2000). In response, most states started cutting down budget allocations for remedial 
programs (Abraham & Creech, 2002). Remediation is not only costly to colleges and 
state but also for the students who are burdened with the tuition fees of remedial 
coursework.  Students are required to take the remedial courses and pass the courses 
before they can enroll in regular college courses.  
Remedial classes refer to a class or a learning activity designed to augment the 
skills of students who do not have the necessary skills and experience to perform at 
college-level tasks (Grubb, 1999). Remediation classes have been a staple of community 
colleges (Shaw, 1997), which usually accept all students who wish to continue their 
education into the college level.  Students who are required to take remedial classes often 
come from diverse backgrounds.  Some have recently immigrated to the country, some 
have special needs, and others are adults who wish to return to college but may have 
forgotten skills due to lack of use in their jobs (Cohen & Brawer, 2003).  
Colleges use placement tests to measure the basic skills of the students or they 
focus on the grades and the courses taken during high school (College Board, 2003).  
Placement tests have been developed based on the mandated state learning standards and 
were designed to identify students who are severely inadequate in the basic skills of 
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reading, writing, and math. In most states, remedial classes are mandatory for students 
who are found to be deficient in the basic skills (College Board, 2003). Although advisers 
and school counselors strongly encourage students to take remedial classes, students and 
some schools do not always follow the mandate or some institutional policy overrides the 
remediation requirement (Perin, 2006).  
The demand for remediation has significantly increased in recent years. Greene 
and Foster (2003) reported that only about 35% of high school graduates are ready for 
college. Moreover, over 35% of high school graduates are asked to enroll in remedial 
courses in mathematics, reading, and writing (NCES, 2003).  
Ivy League universities generally do not offer remediation because their 
admission and selection process only accepts those who have excellent academic grades; 
however, the opposite is true for community colleges who have an open admission 
policy, admitting students regardless of background and academic preparation as long as 
they have graduated from high school. As a result, community colleges spend thousands 
of dollars on remedial programs (Dougherty, 1994). 
A study based on longitudinal data of a high school class found that almost 60% 
of those who enrolled for the first time in community colleges had to take at least one 
remedial course (Attewell, Lavin, Domina, & Levey, 2006). Two year community 
colleges offer remedial courses at a cheaper cost than do regular colleges and universities, 
which is why most remedial courses are mandated by the state for two year colleges 
(Attewell, Lavin, Domina, & Levey, 2006). This, however, has not stopped other schools 
from offering their own remedial courses (Bettinger & Long, 2007).  
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Although remedial programs have been the issue of debate, the knowledge base of 
whether they are effective, how they are supposed to be given, and where they should be 
given has been sorely lacking. The scarcity of research studies on the outcome of 
remedial education may be due to the difficulty of conducting the research without being 
plagued by methodological issues (Bailey & Alfonso, 2005). Some research has also been 
limited to comparing the grades of students in regular college classes with those who 
were not required to take the remedial classes. Studies like Grubb’s (2001) were biased 
because the group who had to take remedial classes would naturally have lower academic 
performance and do not provide evidence of the relevance of remedial courses (Boylan & 
Saxon, 1999). 
Effects of Remediation on Student Outcomes 
The effect of remediation on student outcomes has proven to be difficult to assess. 
The colleges generally do not collect data with regard to student performance and degree 
completion of students in remedial courses (Bettinger & Long, 2006). Of the studies that 
have been performed on the subject, most have focused on a single institution and have 
compared students in remediation with students not in remediation (Bettinger & Long). 
Bettinger and Long (2006) pointed out that studies failed to control the fact that remedial 
students were less likely to succeed, as compared to students not in remedial courses. One 
such study indicated that students in remedial education were less likely to continue on 
with their second year of college (NCES, 1996).  
Several studies attempted to separate these general effects of low preparation 
and/or ability from the effects of remediation. Aiken, et al. (1998) found that the impact 
of a single semester remedial English course at a single university did not improve the 
 17 
 
skills of the students beyond that of the standard course. Aiken et al. used a 
nonequivalent control group design and a regression discontinuity design in an attempt to 
separate the effects of ability from those resulting from participation in the remediation 
course. This study, however, was limited to a small population and a student follow-up of 
only one year. 
In contrast, Bettinger and Long (2005) found remediation to decrease the 
likelihood of dropping out of college. The study utilized students with similar ability, 
background, and preparation, who were either placed in remediation or not placed in 
remediation due to differences in school policy rather than ability. The study also 
demonstrated that the students in remediation were more likely to persist and complete 
their degree in four years when compared to the control group who did not participate in 
remediation. Bettinger and Long determined that the community college students in math 
remediation were approximately 10% more likely to complete their degree in four years, 
while English remediation students were 17% more likely to graduate in four years than 
similar students not in remedial education. In addition, the authors found that community 
college students placed in math remediation were 15% more likely to transfer to a four-
year college than their non-remediation peers. Overall, the results suggested that 
remediation has a beneficial effect on student outcomes. 
Bettinger and Long (2007) continued their work on remediation research using 
quasi-experimental methods wherein they measured the experiences of the students who 
attended remediation classes in different institutions and then compared their experiences 
and scores. The study found that students who attended remedial classes were more likely 
to complete college, or move to a four year college than students who had the same 
 18 
 
scores and did not complete their remedial courses. Bettinger and Long asserted that 
remediation was an important aspect in the higher education of Ohio students. 
A similar study by Martorell and McFarlin (2007), utilizing a regression 
discontinuity design, compared the academic performance of students above and below 
the cut-off score that was mandated by the state. In contrast to Bettinger and Long 
(2007), Martorell and McFarlin found that the remedial program had very little effect on 
the learning outcomes of the college bound students, suggesting that remediation neither 
harms nor significantly benefits student outcomes. Martorell and McFarlin suggested 
certain flaws in the design of the study including the possibility of endogenous sorting, in 
that some institutions allow for multiple examinations in order to pass out of the courses, 
thus affecting the validity of the design.  The researchers claimed to find no unexpected 
discontinuities.  
 In a study by Jepsen (2006), students in community colleges in California who 
took remedial courses were compared to those students who did not take remedial 
classes. In order to control for possible pre-existing differences between the two groups, 
Jepsen only recruited students who were recommended by the faculty to take the 
remedial course in basic skills and were presumed to have lower academic skills. Jepsen 
found that remedial courses led to positive outcomes such as better completion rates and 
better grades. 
Attewell et al. (2006) used college transcripts to delineate the effects of remedial 
education from high school preparation. They found that overall remediation has no 
negative effect on degree completion at two-year colleges, but demonstrated a 6-7% 
negative effect on degree completion in the four-year college setting, particularly in the 
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area of reading. Of note, the authors asserted the significance of minority students who 
completed their bachelor’s degree after taking remediation coursework. Attewell et al. 
concluded that students who complete remedial courses in community colleges have 
better educational outcomes than their non-remedial peers. 
This conclusion was further supported by Moss and Yeaton (2006), who 
examined the effectiveness of a remedial English course at a single, large community 
college using the regression-discontinuity design. Results indicated that participation in 
the program increased student achievement to a level comparable to that of students who 
did not require remediation. In addition, Moss and Yeaton noted that the students 
exhibiting the greatest need for intervention benefitted the most from the program. It is 
noted, however, that Moss and Yeaton’s study was limited to a single remediation course 
in English.  
In the same light, Calcagno (2006) used Florida community college students’ 
placement scores as a basis for remediation recommendations as well as a basis for the 
comparison of the groups who took the remediation and those who did not. The results 
were inconclusive. Calcagno found that reading remediation is related to passing 
freshmen college English classes but that math remediation was associated with lower 
chances of passing college level math. Calcagno also found that there is no relationship 
between taking remedial classes and transferring to four year college courses or even 
completion of college degrees. The limitation of this research was that Calcagno used 
only the most recent placement scores when in fact there was no limit on how many times 
a student can take the placement exam, notwithstanding the fact that students come from 
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diverse backgrounds, which might affect the previous learning experiences of the 
students.  
Calcagno and Long (2008) continued to examine the effects of remedial education 
using the regression discontinuity design and conducting a robustness check, as proposed 
by McCrary (2008) for potential endogenous sorting. The study utilized a larger sample 
than previous studies. Calcagno and Long suggested that remediation has limited or 
mixed benefits. The study found that students who were borderline requiring math 
remediation were only slightly more likely to persist to a second year as compared to 
non-remedial students; however, no effect was evident for reading remediation. 
Calcagno and Long (2008) also found that the likelihood of passing future 
college-level coursework in math demonstrated no difference between remedial and non-
remedial students. On the other hand, remedial students demonstrated a slightly lower 
incidence of passing on English. Although remediation in math and English have a 
positive effect on total credits earned, no effect was demonstrated on total college-level 
(non-remedial) credits earned. In addition, no effect on certificate or degree completion 
or transfer to a four-year college was found. According to Calcagno and Long, “Overall, 
the results suggested that remediation might promote early persistence in college, but it 
does not necessarily help students on the margin of passing the cutoff make long-term 
progress toward a degree” (p. 31). 
 
Factors Influencing the Success of Remedial Interventions 
Remedial intervention refers to how remediation is given to those who need it 
(Breneman, 1998). Remedial intervention is usually given in the form of a class or 
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learning session with a teacher or instructor and a group of students placed in the same 
remedial class for a particular subject area.  Breneman found that remedial instruction for 
many years has consisted of the drill and skills approach.  
Remedial courses basically provide students with the concepts and content areas 
of the subject and then students are given drills to build mastery and proficiency in the 
said skills (College Board, 2003). This pedagogical approach has been criticized because 
it does not leave much room for motivating learners (College Board, 2003). Continuously 
working on drills tends to be boring and frustrating for the students and instead of 
improving learning, the attitudes of the students might stop them from learning anything 
in the remedial classes (Harlow & Costrell, 1998). Moreover, drill exercises are the same 
approach that students have undergone in high school and might have been the cause of 
their difficulties. The learning drills are often designed to be isolated activities and are 
not related to real-life situations or even to how they are going to be applied and used 
when they get to college, resulting in disinterest and even poor performance (Harlow & 
Costrell, 1998). 
Levin and Koski (1998) in their literature review on remediation in higher 
education identified nine key ingredients contributing to the success of the remedial 
intervention program. These included: (a) motivation; (b) substance; (c) inquiry; (d) 
independence;  (e) multiple approaches;  (f) high standards;  (g) problem solving; ,(h) 
connectiveness;  and (i) supportive context. According to Levin and Koski, remediation 
intervention should be able to motivate students’ interest and possibly count for credit in 
regular college courses, the remedial classes should have more substance by contributing 
and building the skills of students in the context of real-life situations, and the courses 
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should improve and teach students to be inquisitive and to research and find out more 
about the things they want to know more about. Remediation also needs to be able to 
inspire student confidence and independent study as well as help students to construct 
their own ideas and opinions (Levin & Koski, 1998). Further, remediation should 
incorporate the use of multiple instructional methods like technology aided teamwork and 
tutoring (Rouche & Rouche, 1999).  
Remediation should also help students to perform at higher standards; expecting 
people to be better at what they do can also motivate them to do their best (Levin & 
Koski, 1998). In addition, Levin & Koski suggested these classes should incorporate 
problem solving skills, whether in English or math, as the ability to solve problems would 
later prepare them for college coursework. Connectiveness is also an essential part of 
successful remediation classes because it would help students find the link between what 
they are required to learn and how they will use it when they get to college (Levin & 
Koski). Lastly, the remediation classes should have the atmosphere of support because 
learning is found to be facilitated by social interaction and encouragement (Levin & 
Koski).  
Levin and Calcagno (2007) asserted that the traditional drill-and-skill method to 
instruct community college students in remedial education is not particularly productive, 
and suggested the use of a number of alternative approaches. These approaches to 
remedial education practice, which build on the factors isolated by Levin and Koski 
(1998), have demonstrated success. Levin and Calcagno grouped these factors into three 
categories, (a) restructuring college or remedial curriculum; (b) developing new 
institutional structures; and (c) employing specific instructional strategies or technologies 
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designed to enhance learning (Levin & Calcagno). Levin and Calcagno noted that the 
categories presented are not exclusive, and can be combined for increased likelihood of 
success.  
In terms of the structure of the curriculum, Stone and Jacobs (2006) 
recommended that basic skills be taught alongside the course content. The authors 
contended that these skills taught in isolation are not transferred by the student to practice 
in subsequent coursework. Supplemental instruction has been proposed as a method for 
linking skills with course content in the remedial setting (Arendale, 2005). Supplemental 
Instruction does not specifically link skills to the remedial coursework; rather it provides 
for the development of effective learning strategies in a course that supplements the 
remedial course (Arendale, 2005).  
While supplemental instruction shows the role of carefully planned remedial 
course content as scaffolding for college-level course content, socialization in the form of 
learning communities was also shown to benefit remedial learners (Levin & Calcagno, 
2007).  Learning communities were studied as a method of providing increased 
effectiveness of remedial education (Brock & LeBlanc, 2005; Levin & Calcagno, 2007). 
The learning community approach is founded on the premise that success is dependent 
both on instruction and social integration (Levin & Calcagno). Students are grouped to 
take courses together while at the same time support systems are integrated into the 
program to promote social and academic success. These supports may include orientation 
or “success” courses that have a focus on successful study habits and time management 
skills (Levin & Calcagno). Another offshoot of this ideology is the development of 
resource or student assistance centers focused on the needs of remedial learners (Levin & 
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Calcagno, 2007; Perin, 2004) that provide services of tutoring, counseling, computer 
instruction, and development of study skills. 
Research has also promoted the integration of critical thinking skills into remedial 
coursework (Chaffee, 2004; Levy, 2007). Although the instruction of critical thinking 
skills has traditionally been for those on the high academic scale, Chaffee asserted that 
such higher order thinking skills can benefit all students. Chaffee noted that remedial 
students in particular can benefit from learning the complex problem solving skills and 
abstract reasoning associated with higher order thinking.  
Boylan and Saxon (1999) reviewed 30 years of literature on factors that affect the 
success of remediation. The authors asserted that there is a wealth of knowledge with 
regard to effective delivery of remedial education for underprepared students in 
community colleges. Boylan and Saxon identified 20 factors (techniques, models, and 
structures) that provide for successful remediation, which include: 
1. The establishment of clearly specified goals and objectives for developmental 
programs and courses. 
2. The use of mastery learning techniques in remedial courses. 
3. The provision of a high degree of structure in remedial courses. 
4. The use of a variety of approaches and methods in remedial instruction. 
5. The application of sound cognitive theory in the design and delivery of 
remedial courses. 
6. The provision of a centralized or highly coordinated remedial program. 
7. The use of formative evaluation to guide program development and 
improvement. 
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8. The establishment of a strong philosophy of learning to develop program 
goals and objectives and to deliver program services. 
9. The implementation of mandatory assessment and placement. 
10. The provision of a counseling component integrated into the structure of 
remedial education. 
11. The provision of tutoring performed by well-trained tutors. 
12. The integration of classroom and laboratory activities. 
13. The establishment of an institution-wide commitment to remediation. 
14. The assurance of consistency between exit standards for remedial courses and 
entry standards for the regular curriculum. 
15. The use of learning communities in remedial instruction. 
16. The use of Supplemental Instruction, particularly video-based Supplemental 
Instruction to support remedial courses. 
17. The provision of courses or workshops on strategic thinking. 
18. The provision of staff training and professional development for those who 
work with underprepared students. 
19. The integration of critical thinking into the remedial curriculum. (Boylan & 
Saxon, pp. 11-12) 
Remediation intervention comprises a very small amount of the literature on 
remediation (Boylan &Saxon). Insufficient research on what kind of curriculum is 
followed by remediation classes. Thus, though researchers focused on suggesting what 
components of interventions are found in successful instructional methods, such as 
problem solving skills, motivational credits, and others as identified, less attention has 
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been paid to the course-specific components of a successful remedial course program 
(Boylan & Saxon). Though the content of any remedial course is and naturally should be 
highly contextualized, presenting theoretically conceptualized curricula allows for more 
direct applications of empirical findings to remediation (Boylan & Saxon). 
Cost of Remedial Education 
Breneman and Haarlow (1998) estimated that the yearly cost for remedial 
education across all levels of higher education 10 years ago was between 1 and 2 billion 
dollars; however, the cost to provide remediation courses at two-year colleges is lower 
than the cost of providing the same courses at four-year colleges. The reason for this 
difference is that these courses are taught by adjunct faculty at two-year institutions, who 
are paid less, and the classes are generally larger in size (Bettinger & Lang, 2007).  
The costs of remediation spurred debate over where the remediation should be 
provided with some states even prohibiting or discouraging 4-year institutions from 
offering the courses (Levin & Calcagno, 2007). There is an argument, however, that 
basing remedial education solely at the 2-year college level produces inequality in 
education by reducing educational opportunities for minorities and low-income students, 
who demonstrate greater frequencies of poor preparation for post-secondary education 
(Levin & Calcagno, 2007).  
Given the debate over cost effectiveness of remedial education and benefits 
received by students, continued research on remedial education is necessary to continue 
the development and implementation of effective means of addressing the needs of 
students who are ill-prepared for college level coursework. Continued research is needed 
to increase student outcomes and academic success for these students, who are frequently 
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minority or low-income students; in particular, studies need to determine the 
effectiveness of the remediation programs presently in place (Miglietti & Strange, 1998). 
Implications of the Existing Literature 
 The research presented in this literature review illustrates several methodological 
and conceptual difficulties in the study of remediation education. In general, studies that 
attempted to measure the effectiveness of remediation programs were conflicting and 
inconclusive; remediation could either improve chances of college completion or passing 
a certain course or it could not. Most of the variables included in the existing literature 
measured student outcomes such as successful performance in college courses, remedial 
class completion, college completion, and even graduation rates.  
Chapter Summary 
This study focused on the relationship between remediation and student 
performance in freshman level math and English courses, providing direct evidence of 
the positive or negative impact of remedial education.  Chapter two presented the relevant 
literature on remediation and its effectiveness with regard to student outcomes in higher 
education. The literature on remediation focused on the limitations of the methods used in 
the different studies pertaining to the effects of remedial classes on different student 
outcomes such as better grades in college level classes, college completion rates, and 
persistence in completing a degree. The results of such studies have been inconclusive; 
for example, some researchers found positive outcomes in terms of improved college 
level performance while a number of researchers reported that there was no relationship 
that exists.  
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The methodological limitations in previous studies were mired in sampling bias 
among the groups used in the studies. These studies used samples that were classified as 
those who were on remediation and those who were not. Moreover, these were further 
classified as who had low scores on the placement test and those who had high scores. 
Other methodological flaws in previous research were the way data were gathered and 
analyzed, and the assumptions behind each research study. There were other issues 
considered by a handful of other researchers such as the costs and benefits of 
remediation, the prevalence of remediation in colleges, and the recent educational 
policies on remediation in the undergraduate level. 
Remediation intervention constitutes a very small amount of the literature on 
remediation. Although remediation interventions were found to be inadequate or 
ineffective, there is no survey on what kind of curriculum the remediation classes have 
followed. Thus, researchers focused on suggesting what components of interventions are 
found in successful instructional methods such as problem solving skills, motivational 
credits, and similar ideas. 
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CHAPTER THREE 
RESEARCH METHODS 
 This chapter presents the methodology used for data collection and analysis for 
this study. The chapter covers the research design, research questions and hypotheses, the 
discussion of the population and the samples considered for this study. In addition, the 
chapter includes a discussion of the data collected and the analyses conducted in order to 
answer the research questions.  
Research Design 
This correlational study sought to determine the relationship between remedial 
course performance and corresponding freshman-level course performance of students in 
a large university with several satellite campuses. Another objective of the study was to 
determine which demographic factors, if any, best predict the relationship between 
remedial course performance and freshman-level course performance.  
This study adopted a correlational research design because it sought to investigate 
whether there was an association between two variables (McMillan & Schumacher, 
2006). The study measured the strength of relationship between remedial education 
course scores (predictor variable) and freshman-level collegiate course performance 
(criterion variable).  The correlational research design allowed the researcher to explore 
and later demonstrate a relationship between the two variables. Additionally, the 
correlational design was also used to determine the salient mitigating factors in these 
relationships. Statistical analysis procedures included the use of the Spearman correlation 
and multiple linear regressions. Separate analyses were conducted on each cohort for 
English courses and each cohort for math courses.  
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Research Questions and Hypotheses 
 The relationships between the constructs investigated in the present study are 
expressed in research questions and hypotheses presented below: 
1. Is performance in ENG090 (Writing Fundamentals) a predictor of success in 
ENG101 (English Composition)? Since remedial courses are intended to improve 
outcomes in later courses, it was anticipated that high performance in ENG090 
would show a moderate positive correlation (r = .5, based on Cohen’s standard) 
with performance in ENG101. 
Hypothesis:  Grade in ENG090 (Writing Fundamentals) and grade in ENG101 
(English Composition) will evince a significant positive Spearman rank 
correlation coefficient of moderate magnitude for two cohorts studied. Spearman 
coefficients will be evaluated using Cohen’s standard (Howell, 1992). 
2. Is performance in MAT090 (Fundamental of Mathematics) a predictor of success 
in MAT105 (Introduction to College Mathematics)? As above, it was anticipated 
that high performance in MAT090 would show a moderate positive correlation (r 
= .5, based on Cohen’s standard) with performance in MAT105.  
Hypothesis:  Grade in MAT090 (Fundamentals of Mathematics) and grade in 
MAT105 (Introduction to College Mathematics) will covary with a significant 
positive Spearman rank correlation coefficient of moderate magnitude for two 
cohorts studied.  Spearman coefficients will be evaluated using Cohen’s standard 
(Howell, 1992). 
3. To what extent do demographic variables increase the likelihood of ENG090 as a 
predictor of success in ENG101? Remedial courses are meant to be most 
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beneficial to students from inadequately prepared educational backgrounds; hence 
the use of languages other than English in home, membership in minority 
ethnicities, and low family income should not negatively predict performance in 
ENG101 when grade in ENG090 is included in the model.  
Hypothesis:  Use of languages other than English in home, minority ethnicity, and 
low family income, if generating a significant negative beta coefficient in the 
demographics only regression model of ENG101, will no longer generate a 
significant beta coefficient when ENG090 grade is included in the model. The 
reasoning behind this hypothesis is that remedial courses are meant to be most 
beneficial to students from inadequate educational backgrounds. If a remedial 
course successfully remedies this disadvantage, then any variance in future course 
performance would then be explained by remedial course performance rather than 
that demographic variable.  
4. To what extent do demographic variables increase the likelihood of MAT090 as a 
predictor of success in MAT105? Similarly, it is expected that the use of 
languages other than English in home, membership in minority ethnicities, and 
low family income should not negatively predict performance in MAT105 when 
grade in MAT090 is included in the model for the same reason presented above. 
Hypothesis:  The same demographic variables above: use of languages other than 
English in home, minority ethnicity, and low family income, if generating a 
significant negative beta coefficient in the demographics only regression model of 
MAT105, will no longer generate a significant beta coefficient when MAT090 
grade is included in the model. The reasoning behind this hypothesis is the same 
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as that of the previous hypothesis. Since remedial courses are meant to be most 
beneficial to students from inadequate educational backgrounds, a remedial 
course is expected to successfully remedy this disadvantage. If it does, then any 
variance in future course performance would then be explained by remedial 
course performance rather than that demographic variable.  
Population 
The population for this study was a group of students from the selected degree-
granting proprietary institution in Washington, DC. Two cohorts were used: (a) students 
who began in the fall quarter of 2007 (1091 students for MAT and 1297 students for 
ENG) and (b) students who began in the fall quarter of 2008 (1098 students for MAT and 
1372 students for ENG). These students took both the remedial course and the freshman 
level course. Data were collected directly from the university student information system 
and no manipulation of the data occurred.  
Sampling  
The sample included two cohorts of students from the selected degree-granting 
proprietary institution in Washington, DC.  For the purpose of the study, ex post facto 
sampling was used because the treatment was not manipulated; it had already occurred.  
The sample was drawn from an existing university database. Ex post facto sampling was 
appropriate for this study because the final selection of students was based on whether or 
not their records were available to participate in the present study. The optimal sample 
size required for this study is presented in the following sub-section. 
In calculating the necessary sample size for the study, the major consideration is 
the power of the test. The power of the test measures the probability of rejecting a false 
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null hypothesis and is usually set at 80% (Keuhl, 2000). Further, Moore and McCabe 
(2006) advocated that a power of 80% adequately rejects a false null hypothesis.  For the 
purpose of this study, a power of 80% was selected.  
The power of a test is set for a specific effect size. The effect size is a measure of 
the strength of the relationship between the variables in the study (Cohen, 1988). Cohen 
separated the effect size for different tests into three different categories, which include a 
small effect, moderate effect, and a large effect. For the purpose of this study, a moderate 
effect size was selected because, as with the test power, it would provide evidence of a 
relationship between the independent and dependent variables without being too strict or 
too lenient.  
In addition to effect size, the power of a test is determined for a particular alpha 
level. The alpha level is the probability of rejecting a true null hypothesis and is usually 
defined as being equal to 5% (Moore & McCabe, 2006). For the study, the level of 
significance was selected to be equal to 5% because this is most consistently used.  
Finally, the sample size in a research study also depends on whether the 
alternative hypothesis is one-sided or two-sided. That is, the power is specific to the 
directionality of the alternative hypothesis (directional versus non-directional). In this 
study, the researcher conducted a two-tailed test. Based on the above considerations, 
sample size and power calculations for this study were produced in G*Power. G*Power 
is a computer program designed to calculate a priori sample size estimates for studies 
(Baguley, 2004). It allows the investigator to determine the required number of 
participants that should be gathered in the study based on the type of analysis that will be 
conducted. Based on the conducted power analysis, the minimum sample size required 
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for this study was approximately 85 students (based on a medium effect size, a power of 
80% and a level of significance equal to 5%). However, a total of 471 students for 2007 
and 478 for 2008 cohort were collected for English courses.  For math courses, a total of 
662 for 2007 and 661 for 2008 were collected. Since these are above the minimum 
sample size required at 85 students, these samples are deemed to be sufficient for this 
study.  
Data Analysis 
The descriptive statistics computed for this study included frequency distributions 
and measures of central tendency. For the frequency distributions, the number and 
percentage of each occurrence was presented for the categorical variables in the study. 
This information represented the characteristics variables for each of the participants in 
the study. For the continuous variables in the study, the measures of central tendency 
computed were:  (a) the mean; (b) standard deviation; and (c) minimum and maximum 
values. Measures of skewness and kurtosis were also obtained. 
Spearman rho was used to evaluate the first and second research questions and 
hypotheses. Spearman rho is an appropriate analysis when the research purposes are 
concerned with determining if a relationship exists between two ordinal variables and to 
determine the magnitude of this relationship, if any (Page, 1963). Given that course 
grades were ordinal (A, B, C, D, and F, with no set interval between true scores) and the 
hypotheses sought to assess the relationships, Spearman rho correlations were the 
appropriate bivariate statistic. The data came from the university’s student information 
system selected for this study. In addition, Cohen’s standard was used to evaluate the 
correlation coefficient, where 0.2 represents a low but significant association between the 
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two variables, 0.5 represents a moderate association and 0.8 represents a strong 
association (Howell, 1992).  
Multiple regression analysis was employed to address the third and fourth 
hypotheses. These hypotheses sought to determine which demographic factor 
relationships with freshman-level course performance were mediated by remedial course 
performance. Technically, ordinal data are not used in linear regression analysis because 
these do not strictly follow the assumption of normality (Achen, 1991). However, Achen 
(1991) argued that linear regression could be appropriate if there are at least five classes 
for the ordinal data. In the case of this proposed study, the course grades of the 
participants are divided into five classes (A, B, C, D and F).  Moreover, the data gathered 
for this study were grades, which are typically continuous in nature, that were translated 
into letter course grades. The distribution of data according to the five classes can still 
follow the normal distribution. Thus, multiple linear regression analysis was deemed 
applicable and appropriate for the study. Demographic factors were included in the first 
block of the model, followed by remedial course performance in the second block. Once 
the multiple regression models were derived, an F test was used to assess whether the set 
of independent variables collectively predicted the dependent variable (i.e., ENG101 and 
MAT105) for the third and fourth hypotheses. It was sufficient to enter demographic and 
user ID information, followed by the ENG 090 or MAT 090 variables. Importantly, 
demographic variables entered in a pre-specified order allow for greater researcher 
control over analysis between group differences in demographic variables and to 
eliminate them as confounding factors.  In this process, the researcher is able to 
determine the effect of each variable individually.  Essentially, controlling for them 
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allowed the researcher to focus on the research questions and hypotheses. Confounding 
factors allowed for control over each variable and a relevant measure of each particular 
variable’s effect.   
Values of R-squared—the multiple correlation coefficient of determination—were 
reported and used to determine how much variance in the dependent variable can be 
predicted by the set of independent variables. The t-test was used to determine the 
significance of each predictor and beta coefficients were used to determine the extent of 
prediction for each independent variable. Finally, the assumptions of multiple 
regression—linearity, homoscedasticity, and absence of multicollinearity—were 
assessed.  Linearity assumes a straight-line relationship between the predictor variables 
and the criterion variable and homoscedasticity assumes that errors of prediction are 
normally distributed about the regression line (that is to say, they have constant variance); 
Linearity and Homoscedasticity were assessed by examination of scatter plots. There was 
no evidence of nonlinearity or homoscedasticity in the data. 
Chapter Summary 
Chapter three presented the research questions and hypotheses along with several 
relevant items.  These items included the research design and sampling, as well as the 
population.  Data collection and data analysis were discussed in detail.  The chapter 
presented the overall methodology and design of the present investigation. 
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CHAPTER FOUR 
FINDINGS 
The main objective of the current study was to examine the relationship between 
performance in remedial classes and performance in their corresponding college-level 
classes and to identify demographic variables that associated with high performance in 
the college-level classes. Thus, the following research questions were investigated: 
1. Is performance in ENG090 (Writing Fundamentals) a predictor of success 
in ENG101 (English Composition)? Since remedial courses are intended 
towards positive outcomes in later courses, it was anticipated that high 
performance in ENG090 will show a moderate positive correlation (r = .5, 
based on Cohen’s standard) with performance in ENG101. 
2. Is performance in MAT090 (Fundamental of Mathematics) a predictor of 
success in MAT105 (Introduction to College Mathematics)? As above, it 
was anticipated that high performance in MAT090 will show a moderate 
positive correlation (r = .5, based on Cohen’s standard) with performance 
in MAT105. 
3. To what extent do demographic variables increase the likelihood of 
ENG090 as a predictor of success in ENG101? Remedial courses are 
meant to be most beneficial to students from inadequately prepared 
educational backgrounds; hence the use of languages other than English 
in home, membership in minority ethnicities, and low family income 
should not negatively predict performance in ENG101 when grade in 
ENG090 is included in the model. 
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4.  To what extent do demographic variables increase the likelihood of 
MAT090 as a predictor of success in MAT105? Similarly, it is expected 
that the use of languages other than English in home, membership in 
minority ethnicities, and low family income should not negatively predict 
performance in MAT105 when grade in MAT090 is included in the 
model for the same reason presented above. 
To answer these research questions, Spearman correlations and multiple 
regressions were conducted separately on each cohort.  The results of these analyses are 
presented after the summary of sample and study variables.  
 
Description of the Sample and the Study Variables 
Description of the Sample of Students in English 
 The frequency counts and percentages for the demographics of the English 
students are presented in Table 1 for the 2007 cohort (471 participants) and Table 2 (478 
participants) for the 2008 cohort.  Samples were drawn approximately equally from both 
cohorts.  The majority of participants in both 2007 and 2008 cohorts were Black ethnicity 
(57.3% and 56.9% respectively). Slightly over one-fifth of participants were White 
(22.1% and 22.8%), with Hispanics, Asians/Orientals, and American Natives as 
minorities in the sample. The overwhelming majority speak English at home for the 2007 
and the 2008 cohorts (90.2% and 93.1% respectively), with fewer participants primarily 
speaking Spanish, Chinese, Japanese, and Korean. Table 1 shows the frequency and 
percentages of the categorical demographic characteristics of students in 2007 cohort for 
the English courses.  
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Table 1 
Frequency Counts and Percentages for Categorical Demographics of Students in English 
in the 2007 Cohort (N = 471) 
Variable Frequency Percentage 
Ethnicity 
American Indian Or 
Alaskan Native 
 
Asian Or Oriental 
Black, Non-Hispanic 
Hispanic 
White, Non-Hispanic 
No response 
Total 
Language Spoken in Home 
Chinese 
English 
Japanese 
Korean 
Spanish 
No response 
Total 
1
18
270
28
104
50
471
7
425
1
3
23
12
471
0.2
3.8
57.3
5.9
22.1
10.7
100.0
1.5
90.2
0.2
0.6
3.9
3.6
100.0
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 Table 2 on the other hand presents the frequency and percentages of categorical 
demographic characteristics of students in English courses samples for 2008 cohort. It 
can be observed that there is a total of 478 student samples gathered for this analysis.  
Table 2 
Frequency Counts and Percentages for Categorical Demographics of Students in English 
in the 2008 Cohort (N = 478) 
Variable Frequency Percentage 
Ethnicity 
American Indian Or 
Alaskan Native 
 
Asian Or Oriental 
Black, Non-Hispanic 
Hispanic 
White, Non-Hispanic 
No response 
Total 
Language Spoken in Home 
Chinese 
English 
Japanese 
Spanish 
No response 
Total 
1
18
272
28
109
50
478
 
6
445
3
24
0
478
0.2
3.8
56.8
5.9
22.8
10.5
100.0
1.3
93.1
0.6
5.0
0
100.0
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 Tables 3 and 4 illustrate the descriptive statistics for the numerical demographics 
of the English students for the 2007 and 2008 cohorts respectively. The average age of 
students was 34.13 (SD = 9.77, Skewness = 1.375, Kurtosis = 6.309) for the 2007 cohort 
and 34.00 (SD = 9.78, Skewness = 1.376, Kurtosis = 6.256) for the 2008 cohort. Since the 
annual family income range was measured as an ordinal variable, only its median is 
provided: $51,000-75,000 for both cohorts. 
Table 3 
Descriptive Statistics for Numerical Demographics of Students in English in the 2007 
Cohort (N=471) 
Variable Mean SD Median 
Age 
Annual Family Income Range 
34.13 9.77 32 
$51,000-75,000 
  
Table 4 
Descriptive Statistics for Numerical Demographics of Students in English in the 2008 
Cohort (N=478) 
Variable Mean SD Median 
Age 
Annual Family Income Range 
34.00 9.78 32 
$51,000-75,000 
 
 
 
Description of the Sample of Students in Math 
 The frequency counts and percentages for the demographics of the math students 
are presented in Table 5 and Table 6. Both cohorts are equally represented with the 2007 
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cohort having 662 participants and the 2008 cohort having 661 participants.  As with the 
English students, the majority of participants were Black in the 2007 cohort (58.9%) and 
the 2008 cohort (59.0%). Slightly less than one-fourth of the participants were White in 
the 2007 and 2008 cohorts (24.2% for both), with Hispanics, Asians/Orientals, and 
American Natives as minorities in both sample. The majority of Math students studied 
spoke English at home in both the 2007 cohort (84.1%) and the 2008 cohort (92.3%), 
with barely any samples primarily speaking other languages: Spanish, Chinese, Japanese, 
Korean, and Native American. 
Table 5 
Frequency Counts and Percentages for Categorical Demographics of Students in Math in 
the 2007 Cohort (N = 662) 
Variable Frequency Percentage 
Ethnicity 
American Indian Or Alaskan 
Native 
 
Asian Or Oriental 
Black, Non-Hispanic 
Hispanic 
White, Non-Hispanic 
No response 
Total 
Language Spoken in Home 
Chinese 
English 
1
5
390
24
160
82
662
 
4
554
0.2
0.8
58.7
3.6
24.2
12.5
100.0
0.6
84.1
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Korean 
Native American 
Spanish 
No response 
Total 
1
1
20
82
662
0.2
0.2
2.8
12.1
100.0
 
Table 6 
Frequency Counts and Percentages for Categorical Demographics of Students in Math in 
the 2008 Cohort (N = 661) 
Variable Frequency Percentage 
Ethnicity 
American Indian Or Alaskan 
Native 
 
Asian Or Oriental 
Black, Non-Hispanic 
Hispanic 
White, Non-Hispanic 
No response 
Total 
Language Spoken in Home 
Chinese 
English 
Spanish 
No response 
1
4
390
24
160
82
661
 
2
610
27
22
0.2
0.6
59.0
3.6
24.2
12.4
100.0
0.3
92.3
4.1
3.3
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Total 661 100.0
 
 Tables 7 and 8 show the descriptive statistics of the numerical demographics of 
the math students for the 2007 and 2008 cohorts respectively. The average age of 
students was 35.37 (SD = 9.22, Skewness = 1.131, Kurtosis = 5.220) for the 2007 cohort 
and 35.38 (SD = 9.22, Skewness = 1.128, Kurtosis = 5.210) for the 2008 cohort. Since the 
annual family income range was measured as an ordinal variable, only its median is 
provided: $51,000-75,000 for both cohorts. 
 
Table 7 
Descriptive Statistics for Numerical Demographics of Students in Math in the 2007 
Cohort (N=662) 
Variable Mean SD Median 
Age 
Annual Family Income Range 
35.37 9.22 34 
$51,000-75,000 
  
Table 8 
Descriptive Statistics for Numerical Demographics of Students in Math in the 2008 
Cohort (N=661) 
Variable Mean SD Median 
Age 
Annual Family Income Range 
35.38 9.22 34 
$51,000-75,000 
  
Description of the Study Variables 
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 The median English and Math grades for both cohorts are presented in Table 7. 
Since the measure used is the ordinal letter grade (A, B, C, D, F, from higher to lower), 
the median most appropriately shows the center of the dataset. Grades in both remedial 
and freshman English centered at the B level, as did grades in both remedial and 
freshman Mathematics. 
 
Table 9 
Medians of English and Math Grades (N = 2271) 
Course Median Grade 
2007 Cohort 
ENG 090 
ENG 101 
MAT 090 
MAT105 
2008 Cohort 
ENG 090 
ENG 101 
MAT 090 
MAT105 
B
B
B
B
B
B
B
B
 
 
Correlations of Remedial and College-Level Grades 
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 To determine the relationship between the remedial classes and their 
corresponding college-level classes as specified in the first two research questions, 
Spearman rank order coefficients were determined. The Spearman rho is the most 
appropriate statistic to utilize because the measures to be correlated are of ordinal level. 
The grades were recoded as follows: A = 5, B = 4, C = 3, D = 2, and F = 1. The results of 
the analyses are presented in Table 10. There is a low but significant association between 
grades in Remedial English and in College-Level English. Likewise, there is a low but 
significant association between grades in Remedial Math and in College-Level Math. 
Thus, this implies that there is a significant positive association between the students’ 
remedial class scores and the college-level course scores.  
 
Table 10 
Spearman Correlations of English and Math Grades 
Courses Spearman Rho Sig. 
2007 Cohort 
ENG 090 x ENG 101 
MAT 090 x MAT 105 
2008 Cohort 
ENG 090 x ENG 101 
MAT 090 x MAT 105 
.324
.422
.330
.419
.00**
.00**
.00**
.00**
 
* p < .05 ** p < .01 
Predictors of College-Level Course Grades 
 
Predictors of Grades in ENG 101 
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 Multiple regression was used to determine the demographic predictors that best 
predict performance in the college-level course. The first block in the hierarchical model 
included the demographic variables, while the second block included the grade in the 
corresponding remedial course: in this case, ENG 090. Several categorical variables were 
recoded into dummy variables, such that each ethnicity was represented by a dummy 
variable (White, Black, Hispanic, Asian/Oriental, and American Indian/Native Alaskan 
each), each region was also represented by a dummy variable (Regions 1 to 7 and the 
online campus each), and Language Spoken in Home was recoded into English Spoken in 
Home (coded 1 for yes and 0 for no). Cohort was also recoded into a dummy variable and 
entered into the model to rule out cohort effects. The summary statistics of the regression 
function for the 2007 cohort of ENG 101 are presented in Table 11 and 12. 
 
Table 11 
Summary Statistics for Predictors of ENG 101 Grades among the 2007 Cohort 
Block R Square F Change Sig. F Change 
Demographic 
Demographic and ENG 090 Grade 
.020
.113
1.024
42.351
.417 
**.000 
 
 
* p < .05 ** p < .01 
 
 
Table 12 
F Statistics for Models of ENG 101 Grades among the 2007 Cohort 
Block F-value Sig. 
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Demographic 
Demographic and ENG 090 Grade 
1.024
5.709
.417
**.000
 
* p < .05 ** p < .01 
 Tables 11 and 12 show that the demographic model alone did not significantly 
predict variability in ENG101 Grade among the students in 2007, whereas the model 
became significantly predictive only when ENG090 grade was included in the function 
(contributing 9% of the variability in the model). 
 The regression models for ENG 101 Grade among the 2007 cohort as dependent 
variable are presented in Table 13. There were no significant predictors of ENG101 
Grade in the demographic model. Consistent with the regression summary statistics have 
shown, ENG 090 performance is an exceptionally strong positive predictor of Grade in 
ENG 101. 
 
Table 13 
Model of Predictors of ENG 101 Grades among the 2007 Cohort 
Variable Beta 
Coefficient 
t-value Sig. 
Demographic Block 
Age 
Family Income Range 
 
White 
Black 
Hispanic 
 
.044
-.014
.011
-.126
-.069
.875
-.290
.139
-1.486
-1.096
 
.382
.772
.889
.138
.274
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Asian/Oriental 
American Indian/Alaskan 
Speaks English in Home 
Full Block 
Age 
Family Income Range 
 
White 
Black 
Hispanic 
Asian/Oriental 
American Indian/Alaskan 
Speaks English in Home 
Grade in ENG 090 
-.042
-.059
-.019
 
.018
-.039
-.025
-.103
-.067
-.057
-.063
.023
.315
-.736
-1.161
-.303
.374
-.826
-.341
-1.269
-1.126
-1.045
-1.314
.372
6.508
.462
.247
.762
.709
.409
.733
.205
.261
.297
.190
.710
**.000
* p < .05 ** p < .01 
 The model statistics of the regression model run on the 2008 cohort are presented 
in Tables 14 and 15, while the coefficients are presented in Table 16. 
 
Table 14 
Summary Statistics for Predictors of ENG 101 Grades among the 2008 Cohort 
Block R Square F Change Sig. F Change 
Demographic 
Demographic and ENG 090 Grade 
.030
.116
1.584
40.074
.127 
**.000 
 
* p < .05 ** p < .01 
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Table 15 
F Statistics for Models of ENG 101 Grades among the 2008 Cohort 
Block F-value Sig. 
Demographic 
Demographic and ENG 090 Grade 
1.584
5.944
.127
**.000
 
* p < .05 ** p < .01 
 The results of Tables 14 and 15 show that, as before, the demographic variables 
taken together are not sufficiently predictive of Grade in ENG101. Again, ENG 090 
Grade contributed a large proportion of additional explanatory power to the function: 8%. 
 The regression models for ENG 101 Grade as dependent variable in the 2008 
cohort are presented in Table 16. In the demographic block, only Black ethnicity was 
significantly predictive of ENG101 score (negatively so). Notably, the beta coefficient 
for black ethnicity was no longer significant in the full model. Furthermore, as the 
regression summary statistics have shown, ENG 090 performance is an exceptionally 
strong positive predictor of Grade in ENG 101. 
 
Table 16 
Model of Predictors of ENG 101 Grades among the 2008 Cohort 
Variable Beta 
Coefficient 
t-value Sig. 
Demographic Block 
Age 
Family Income Range 
 
 
.085
-.023
1.694
-.473
.091
.637
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White 
Black 
Hispanic 
Asian/Oriental 
American Indian/Alaskan 
Speaks English in Home 
Full Block 
Age 
Family Income Range 
 
White 
Black 
Hispanic 
Asian/Oriental 
American Indian/Alaskan 
Speaks English in Home 
Grade in ENG 090 
-.017
-.162
-.045
-.013
-.058
.064
 
.030
-.020
-.033
-.126
-.066
-.036
-.065
.061
.302
-.216
-1.981
-.599
-.218
-1.183
.871
.605
-.424
-.452
-1.614
-.910
-.609
-1.379
.865
6.330
.829
*.048
.549
.828
.237
.384
.545
.672
.652
.107
.363
.543
.169
.387
**.000
* p < .05 ** p < .01 
Predictors of Grades in MAT 105 
 The summary statistics for this regression function are presented in Tables 17 and 
18. Much like the model statistics of Grades in ENG 101, the demographic variables did 
not significantly predict variance in MAT 105 Grades, whereas MAT 090 Grade 
contributes almost 16% of explanatory power to the model and considerably strengthens 
the predictive power of the function. 
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Table 17 
Summary Statistics for Predictors of MAT 105 Grades among the 2007 Cohort 
Block R Square F Change Sig. F Change 
Demographic 
Demographic and MAT 090 Grade 
.018
.174
1.324
108.222
.229 
**.000 
 
* p < .05 ** p < .01 
 
Table 18 
F Statistics for Models of MAT 105 Grades among the 2007 Cohort 
Block F-value Sig. 
Demographic 
Demographic and MAT 090 Grade 
1.324
13.421
.229
**.000
 
* p < .05 ** p < .01 
 The regression analyses and results are presented in Table 19. In the 
demographics block, only Hispanic ethnicity is significantly negatively predictive of 
MAT105 grade. However, the negative beta coefficient for Hispanic ethnicity remains 
significant in the full model. Just as before, MAT 090 performance is an exceptionally 
strong positive predictor of Grade in MAT 105. 
 
 
 
Table 19 
Model of Predictors of MAT 105 Grades among the 2007 Cohort 
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Variable Beta 
Coefficient 
t-value Sig. 
Demographic Block 
Age 
Family Income Range 
 
White 
Black 
Hispanic 
Asian/Oriental 
American Indian/Alaskan 
Speaks English in Home 
Full Block 
Age 
Family Income Range 
 
White 
Black 
Hispanic 
Asian/Oriental 
American Indian/Alaskan 
Speaks English in Home 
Grade in MAT 090 
 
.012
.040
-.049
-.127
-.101
.029
.037
.006
 
.050
.007
-.293
-.332
-.101
.033
.020
.163
.406
.288
.960
-.239
-.543
-2.142
.680
.891
.037
1.303
.187
-1.535
-1.539
-2.333
.839
.526
1.033
10.403
.773
.338
.811
.587
*.033
.497
.373
.970
.193
.852
.125
.124
*.020
.402
.599
.302
**.000
 
* p < .05 ** p < .01 
 The MAT105 model statistics for the 2008 cohort are presented in Tables 20 and 
21. Once again, the demographic model fails to predict variability in MAT105 grades; 
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however, MAT090 grade alone makes the model significantly predictive, explaining 13% 
of variance in MAT105. 
 
Table 20 
Summary Statistics for Predictors of MAT 105 Grades among the 2008 Cohort 
Block R Square F Change Sig. F Change 
Demographic 
Demographic and MAT 090 Grade 
.023
.155
1.958
88.711
.059 
**.000 
 
* p < .05 ** p < .01 
 
Table 21 
F Statistics for Models of MAT 105 Grades among the 2008 Cohort 
Block F-value Sig. 
Demographic 
Demographic and MAT 090 Grade 
1.958
13.065
.059
**.000
 
* p < .05 ** p < .01 
 The regression analyses and results are presented in Table 22. The significant 
predictors in the demographic block are Family Income, which is positively predictive, 
and Black ethnicity, which is negatively predictive. In the full model, Family Income is 
no longer significantly predictive of variability in MAT105 Grade. However, Black 
ethnicity remains a significant and negative predictor in the full model. As before, MAT 
090 performance is an exceptionally strong positive predictor of Grade in MAT 105. 
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Table 22 
Model of Predictors of MAT 105 Grades among the 2008 Cohort 
Variable Beta 
Coefficient 
t-value Sig. 
Demographic Block 
Age 
Family Income Range 
 
White 
Black 
Hispanic 
Asian/Oriental 
American Indian/Alaskan 
Full Block 
Age 
Family Income Range 
 
White 
Black 
Hispanic 
Asian/Oriental 
American Indian/Alaskan 
Grade in MAT 090 
 
.041
.085
-.043
-.134
-.084
-.023
.034
 
.067
.056
-.103
-.135
-.069
-.013
.018
.370
.985
2.051
-.694
-2.103
-1.834
-.540
.807
1.711
1.457
-1.768
-2.265
-1.601
-.319
.472
9.419
.325
*.041
.488
*.036
.067
.589
.420
.088
.146
.078
*.024
.110
.750
.637
**.000
 
* p < .05 ** p < .01 
 
Summary of Findings 
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 The findings indicate that remedial class performance for both math and English 
were weakly associated with college-level class performance. In the regression models, 
family income and ethnicity appear to be significant predictors of performance in their 
corresponding college-level course. Participants of Black ethnicity were less likely to 
perform well in college-level mathematics even after controlling for performance in the 
remedial class in the 2008 cohort, while participants of Hispanic ethnicity were less likely 
to perform well in college-level mathematics even after controlling for performance in 
the remedial class in the 2007 cohort. Any benefits and advantage associated with high 
family income had diminished upon controlling for remedial class performance. As 
expected, performance in the remedial class was the best predictor of performance in the 
college-level course. 
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CHAPTER FIVE 
DISCUSSION AND CONCLUSIONS 
 This chapter contains a summary and conclusions based on the findings of the 
study. The results of the analysis were linked to those available in literature to identify 
the contributions of this study to literature. Moreover, recommendations were discussed 
to provide practical contributions in the areas of remedial courses.  
Overview 
Given the great cost of remediation for both colleges and students to handle 
(Breneman & Harlow, 1998) and the high level of enrolment in these programs (NCES, 
2003), determining whether remedial courses significantly contribute to student 
achievement is a valid concern to explore. It was found that members of certain 
demographic groups were more likely than others to need remediation.  Remedial 
education should seek to address these areas within each of these groups (Cohen & 
Brawer, 2003). The present study concerned investigations of the effectiveness of 
remedial education in terms of relationships to student outcomes (grades in college-level 
courses) and how this may vary across student demographic variables. 
This correlational study sought to explore the relationship between remedial 
course performance and college-level course performance among undergraduate students 
and to identify demographic variables that contribute to individual differences in 
performance.  Spearman rho correlations were use to determine the valence and the 
magnitude of the relationships between remedial course performance and college-level 
course performance.  The expectation is that remedial courses would show a moderate 
correlation with their corresponding college-level courses.  In addition, age, ethnicity, 
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language spoken in home, and family income were potential predictors of performance in 
these college-level courses. The hypothesis is that any positive or negative predictive 
value of these demographic variables using only the demographics in the regression 
function would no longer be significantly predictive of performance in a college-level 
course, say, MAT105, when its corresponding remedial class, in this case MAT090, is 
included in the model. In this way, it can be determined whether or not the remedial class 
is able to attenuate any deficit or disadvantage related to the demographic variables 
measured. All analyses were run on both cohorts separately. 
The results of the present study are discussed and interpreted in the following 
section. The discussion is grouped according to research question. 
 
Research Questions 
Relationship between ENG090 and ENG101 Grades 
 The primary research questions concerned whether or not a relationship existed 
between performance in remedial courses and college-level course grades. ENG090 is a 
course in remedial English (specifically Writing Fundamentals) while ENG101 is a 
course in college-level English (specifically English Composition). Spearman rho 
correlations were computed to determine whether a student’s letter grade in ENG090 was 
related to that student’s letter grade in ENG101. It was hypothesized that the relationship 
between ENG090 and ENG101 would reach the moderate level. The correlation 
coefficient derived was r = .324 (p < .001) and r = .330 (p < .001) in the 2007 and the 
2008 cohorts respectively. Based on Cohen’s standard (Howell, 1992), the correlation 
coefficients obtained were greater than the weak level but less than the moderate level. 
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This shows that, while English remedial grades were related to English college-level 
course grades, the relationship was not particularly strong. Aptitude in English may 
explain a great deal of shared variance between the two variables, hence the low 
correlation. Having obtained very close coefficients in the two cohorts shows how robust 
this finding is. 
 
Relationship between MAT090 and MAT105 Grades 
MAT090 is a course in remedial mathematics (specifically Fundamentals of 
Mathematics) while MAT105 is a course in college-level mathematics (specifically 
Introduction to College Mathematics). Spearman rho correlations were again calculated 
to determine whether a student’s letter grade in MAT090 was related to that student’s 
letter grade in MAT105. It was hypothesized, as above, that the relationship between 
MAT090 and MAT101 would reach the moderate level. The correlation coefficients 
derived were r = .422 (p < .001) and r = .419 (p < .001) for the 2007 cohort and the 
2008 cohort respectively. Based on Cohen’s standard (Howell, 1992), the correlation 
coefficient obtained was, just as above, greater than the weak level but less than the 
moderate level. This correlation coefficient is much higher here than with the English 
grades, but there is still insufficient basis for comparison between the two correlation 
coefficients because of the low but significant association.  
 
Demographic Predictors of ENG101 Performance 
This study also sought to determine which demographic factors predict 
performance in college-level courses, and, more importantly, which demographic 
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contributions to college-level courses are mediated by remedial-level performance. In this 
case, the contributions of age, family income, use of English in home, and ethnicity were 
the demographic variables entered into the model. Multiple regression was used to 
analyze the contributions of these demographic variables to variation in ENG101 
performance with and without ENG090 in the prediction equation. The hypothesis is that 
any demographic predictors that have significant beta weights in the demographics only 
model would no longer have significant beta weights when in the full model; that it was 
predicted that any deficiencies related to demographics and background would be 
alleviated by remedial course performance.  
For both cohorts, the demographic model did not achieve statistical significance; 
hence demographics by themselves are insufficient predictors of ENG101 performance. 
In contrast, the full model (demographics and remedial course grade) significantly 
predicted variance in ENG101 grade, though the contribution of ENG090 grade 
comprised a substantial portion of predictive ability in the model for both cohorts (around 
9% of variance in ENG101). Indeed, ENG090 grade was significantly positively 
predictive of ENG101 grade in the models for both cohorts.  
The only significant demographic predictor identified was Black ethnicity among 
the 2008 cohort. Black ethnicity was a significant negative predictor in the demographic 
only model, but was no longer a significant predictor in the full model. This shows that 
any disadvantage a Black student may have had was improved in the ENG090 remedial 
course performance. This shows one definitive contribution of remediation in the college 
program. This is consistent with previous research showing that remediation can increase 
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performance levels to fill gaps in learning so that remedial students perform as well as 
non-remedial students (Moss & Yeaton, 2006). 
An alternative explanation of the high contribution of ENG090 grade to ENG101 
grade in the model may be that ENG090 grade latently measures aptitude in English 
composition. However, this is an unlikely option since not speaking English at home did 
not contribute to either model. Since speaking English in home is another likely latent 
measure of English aptitude, it is inferred that there were indeed genuine contributions 
from remedial course performance to English composition performance. 
Demographic Predictors of MAT105 Performance 
The fourth research question concerned whether or not there were significant 
demographic predictors of MAT105 performance and which effects of demographic 
variables were mediated by MAT090 performance. To address this question adequately, 
hierarchical multiple regression was employed. As above, the contributions of age, family 
income, use of English in home, and ethnicity were the demographic variables included 
in the model. It was hypothesized that any demographic predictors that had significant 
beta weights in the demographics only model would no longer have significant beta 
weights when MAT090 grade was included in the model. The hypothesis is that an 
overlap exists between some demographic variables and performance in remedial class. 
Thus, including the remedial class scores into the model diminishes the importance of the 
demographic variables.  
As before, only the full model (demographics and remedial course grade) 
significantly predicted variance in MAT105 grade, though the contribution of MAT090 
grade comprised a substantial portion of predictive ability in the model (13% of variance 
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in MAT105 for 2007 cohorts and 16% of variance in MAT105 for 2008 cohorts). In both 
full models, MAT090 grade was the strongest predictor for MAT105 grade. 
One significant demographic predictor in the 2008 cohort was family income. It 
was positively predictive of MAT105 grade (wealthier students were more likely to 
perform better in MAT105) in the demographic model, but not in the full model. 
Remediation seemed to have attenuated any deficits in math performance related to 
family income. This finding echoes Bettinger and Long’s (2007) propositions that 
inequalities in education, financial in particular, should be addressed by effective 
remediation, which is precisely what the findings show here.  
The study also found that Hispanic students (in the 2007 cohort) and Black 
students (in the 2008 cohort) were less likely to do well in college-level mathematics, 
such that Black ethnicity and Hispanic ethnicity were significant negative predictors of 
MAT105 grade in both the demographics only and the full model. Thus, despite having a 
remedial course, this has not improved the math performance of Black and Hispanic 
students. 
There is clearly a gap in these students’ achievement in MAT105 that was not 
adequately addressed in its corresponding remedial program. These findings are also in 
direct contradiction to Attewell’s (1996) findings which show great benefits for 
remediation among minority students. Attewell (1996) found that remedial classes would 
improve the performance of minority students in English and math courses. However, the 
Hispanic and Black participants in this study have showed no improvement in their 
college-level courses. Naturally, the efficacy of a remediation program depends on many 
nuances of the program and cannot be immediately generalized to other programs. 
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Implications 
These findings highlight the relevance of cultural context in the effectiveness of a 
remedial course program. To split students of remedial courses across ethnicity so they 
can draw supportive context and connectiveness from each other could be advantageous. 
Barring that, interaction with the institution’s organization for the particular cultural 
group may also provide the necessary social support for remediation to hopefully take 
root in these students. Nevertheless, more than age and socioeconomic status, ethnicity 
and cultural context predict the effectiveness of remedial course programs in improving 
performance in corresponding college-level courses. 
Another notable aspect is that, for each cohort studied, a different minority ethnic 
group experienced significantly weak college-level course performance in spite of 
remediation. This shows that the ethnic bias that seems to have been manifested in the 
data may have been drawn not from a systematic bias inherent to the course materials, but 
rather from a set of factors that varies from year-to-year, such as instructor, classroom 
climate, and others. Educational institutions should monitor these classroom phenomena 
through observation and instructor evaluations in order to determine whether these 
transient factors are relevant to the success or failure of remediation across cultural 
contexts. 
The contradictions in the literature about the effectiveness of remediation 
manifested in this study as well. Calcagno and Long (2008) showed that there was little 
to no evidence for effectiveness for remediation, a sentiment echoed in Martorell and 
McFarlin’s findings (2007). Indeed, rather than a moderate correlation in earnest, only a 
weak-moderate correlation between remedial course performance and college-level 
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course performance was evinced from the data. Yet, in strong concurrence with other 
studies (Bettinger & Long, 2005; Bettinger & Long, 2007), remedial course performance 
is the best predictor of college-level course performance. These are two findings that 
appear difficult to reconcile. One possibility is that differences between remediation 
programs may be responsible for these stark differences in results, even though these 
opposing findings were drawn from the same dataset. Even within a cohort, differences in 
teacher characteristics can predict the impact of remediation, particularly in math (Stage 
& Kloosterman, 1995). The high school background of the students attending the 
programs, a variable likely to vary even within cohort, also determines how effective 
remediation can be (Hoyt & Sorensen, 2001). A proposition is that specific course 
nuances can strongly mediate the prediction of the impact of remediation. These nuances 
and individual differences are probably not the demographic variables measured in the 
present study but other more cognitive variables (like achievement) or more exogenous 
variables (like teacher ability, classroom climate). Determining these critical mediators of 
remediation is a fruitful line of inquiry to be explored in future investigations. 
Recommendations 
One of the key findings of the study was that remedial course performance had a 
low but significant correlation with performance in the corresponding college-level 
course.  One reason for this correlation is that both courses measure aptitude or prior 
achievement in the subject which may ultimately best predict performance in both 
courses. In order to determine the true reason for obtaining a weaker correlation than 
hypothesized, future research should include performance in mathematics and English 
aptitude and achievement tests as covariates in order to determine if remedial classes are 
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most effective where it matters most—when aptitude and achievement are low. This 
would make use of a multifactor design in order to determine the rationale behind the 
weak correlation. Furthermore, it may be desirable to compare performance in college-
level courses across students who did and who did not attend the remedial course after 
controlling for covariates. 
The specific contributions of remediation can be better assessed in a quasi-
experimental study. The effect of remediation could be measured through conducing 
experimental studies on the difference between students who have undergone remedial 
courses and those who have not. Grades of students in a college-level course like 
ENG101 can be compared across a group that did not take ENG090 and a group that did 
take ENG090. Covariates like English writing aptitude can be controlled for with 
analyses of covariance and partial correlations. In the case of the present study, only letter 
grades were accessible to the investigator. By including numerical grades as dependent 
variables, parametric tests with more statistical power can be used and the components of 
the grades can be broken down. Other research questions of interest may concern the 
relationship between remediation and exam performance, attendance, or class 
participation. These other research questions can be addressed in a carefully planned 
quasi-experimental study. It may also be judicious to look for metacognitive differences 
caused by remedial performance. In this way it can be determined whether remediation 
merely fills a knowledge gap or actually changes the manner in which a student deals 
with the course, from study habits to problem-solving techniques. There is much more to 
be investigated in determining not just what remediation does, but also what remediation 
can do for the freshman college student. 
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Summary and Conclusions 
 The present study explored the relationship between remedial course performance 
and college-level course performance in mathematics and English courses at a major 
American university system. Two cohorts of students—2007 and 2008—took courses in 
ENG090 (remedial English) and ENG101 (college-level English), 949 students in all, 
whereas 1323 students took MAT090 (remedial math) and MAT105 (college-level math). 
The grades of these students in both subjects, their family income level, ethnicity, age, 
and language spoken in home were factors in the study. 
 Spearman correlations were conducted to determine whether or not there was a 
moderate, positive correlation between courses in remedial math (MAT090) and college-
level math (MAT105). The same analyses were run to determine whether or not there 
was a moderate, positive correlation between courses in remedial English (ENG090) and 
college-level English (ENG101). In order to determine which demographic variables 
predicted performance in college-level math and English, multiple regression was 
conducted. In the first model, demographic variables were included as predictors in the 
model with recoded grade in ENG101 as the dependent variable for English and 
MAT105 as the dependent variable for math. In the second block, the grade in the 
corresponding remedial course was included in the model. If a demographic variable was 
significant in the first, demographics only, model, then it should no longer be significant 
in the second model if performance in ENG090 or MAT090, as the case may be, explains 
variance in ENG101 or MAT105 that was previously explained by the demographic 
variable. In this way, it can be determined whether or not any disadvantage related to that 
demographic variable was reduced or removed completely because of the remediation. 
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It was subsequently shown that, for both course subjects, remedial course 
performance was associated in a significant positive manner to college-level course 
performance. These correlations were weak-moderate but significant. In addition, 
remedial course grades were the best predictors of college-level course grades in full 
regression models for both English and math.  
 
 
 68 
 
REFERENCES 
Achen, C. H. (1991). A polychotomous linear probability model. Political 
Methodology Society. Berkeley, CA. 
Aiken, L., West, S., Schwalm, D., Carroll, J., & Hsiung, S. (1998). Comparison of 
a randomized and two quasi-experiments in a single outcome evaluation: 
Efficacy of a university-level remedial writing program. Evaluation Review, 
22(2), 207-244.  
American College Testing. (2009). Advising in today’s ever-changing 
institutions.  Educational and Career Planning. Iowa City, IA. 
Arendale, D. (2005). Postsecondary peer cooperative learning programs: 
Annotated bibliography. Retrieved June 2, 2009 from 
http://www.tc.umn.edu/~arend011/Peerbib03.pdf 
Attewell, P., Lavin, D., Domina, T., & Levey, T. (2006). New evidence on 
college remediation. Journal of Higher Education, 77(5), 886-924. DOI: 
10.1353/jhe.2006.0037, Retrieved May 12, 2009 from http://muse.jhu.edu 
Baguley, T. S. (2004). Understanding statistical power in the context of applied 
research. Applied Ergonomics, 35, 73-80. 
 69 
 
Bettinger, E. P., & Long, B. T. (2007). Institutional responses to reduce 
inequalities in college outcomes: Remedial and developmental courses in 
higher education. In Economic Inequality and Higher Education: Access, 
Persistence and Success (Stacy Dickert-Conlin and Ross Rubenstein, eds.). 
New York: Russell Sage Foundation Press. Bettinger, E. P., & Long, B. T. 
(2005). Addressing the needs of under-prepared college students: Does 
college remediation work? Cambridge: National Bureau of Economic 
Research. Working paper 11325. 
Bickman, L., & Rog, D. J. (1998). Handbook of applied social research methods. 
Thousand Oaks, CA: Sage Publications. 
Boylan, H. R., & Saxon, D. P. (1999). What works in remediation: Lessons from 
30 years of research. Paper prepared for The League for Innovation in the 
Community College. National Center for Developmental Education. 
Retrieved March 27, 2009 from 
http://honolulu.hawaii.edu/intranet/atd/resources/What_Works_in_Remediatio
n.pdf 
Brock, T., & LeBlanc, A. (2005). Promoting student success in community 
college and beyond: The opening doors demonstration. New York: MDRC. 
Buchner, A., Erdfelder, E., & Faul, F. (1997). How to Use G*Power [WWW 
document]. URL http://www.psycho.uni-
duesseldorf.de/aap/projects/gpower/how_to_use_gpower.html 
Burns, N., & Grove, S. K. (2005). The Practice of Nursing Research: Conduct, 
Critique, and Utilization. Philadelphia, PA: WB Saunders Company. 
 70 
 
Calcagno, J. C., & Long, B. T. (2008). The impact of postsecondary remediation 
using a regression discontinuity approach: Addressing endogenous sorting and 
noncompliance. NBER Working Paper Series, National Bureau of Economic 
Research. Working paper 14194. Retrieved December 14, 2008 from 
http://www.nber.org/tmp/13281-w14194.pdf 
Chaffee, J. (2004). Thinking critically (8th edition). Boston: Houghton-Mifflin. 
Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hillsdale, 
NJ: Erlbaum. 
Collett, D. (2003). Modeling survival data in medical research. Boca Raton, FA: 
Chapman & Hall/CRC. 
Cozby, P. C. (2007). Methods in behavioral research. New York, NY: McGraw 
Hill. 
Creswell, J. W. (2009). Research Design: Qualitative, Quantitative, and Mixed 
Methods Approaches. Thousand Oaks, CA: Sage Publications, Inc. 
Field, A. P. (2005). Discovering statistics using SPSS. Thousand Oaks, CA: Sage 
Publications. 
Gilbert, D. T., Fiske, S. T., & Lindzey, G. (1998). The handbook of social 
psychology. New York, NY: Oxford University Press. 
Howell, D. C. (1992). Statistical methods for psychology, 3rd ed. Kent Publishing 
Company: Boston, MA. 
Hoyt, J., & Sorenson, C. (2001). High school preparation, placement, testing, & 
college remediation. Journal of Developmental Education, 25(2), 26-34. 
 71 
 
Keuhl, R. O. (2000). Design of experiments: Statistical principles of research 
design and analysis. Pacific Grove, CA: Duxbury Press. 
Kirsh, S. J. (2006). Children, adolescents, and media violence: a critical look at 
the research. Thousand Oaks, CA: Sage Publications. 
Leong, F. T. L., & Austin, J. T. (2006). The psychology research handbook. 
Thousand Oaks, CA: Sage Publications. 
Levin, H. M., & Calcagno, J. C. (2007). Remediation in the community college: 
An evaluator’s perspective. Working Paper No. 9. Community College 
Research Center, Columbia University, NY. Retrieved March 21, 2009 from 
http://montgoverycollege.edu/~wjefjac/REMEDIATION%20IN%20THE%20
COMMUNITY%20COLLEGE.pdf 
Lunenburg, F. C., & Irby, B. J. (2008). Writing a successful thesis or dissertation. 
Thousand Oaks, CA: Sage Publications. 
Miglietti, C. L., & Strange, C. C. (1998). Learning styles, classroom environment 
preferences, teaching, styles, and remedial course outcomes for underprepared 
adults at a two-year college. Community College Review, 26(1), 1-19. 
Moore, D. S., & McCabe, G. P. (2006). Introduction to the practice of statistics. 
New York, NY: W.H. Freeman. 
 72 
 
Moss, B., & Yeaton, W. (2006). Shaping policies related to developmental 
education: An evaluation using the regression-discontinuity design. 
Educational Evaluation & Policy Analysis, 28(3), 215-229. National Center 
for Education Statistics (2003). Remedial education at degree-granting 
postsecondary institutions in fall 2000. Washington, DC: Department of 
Education. 
National Center for Education Statistics (1996). Remedial education at higher 
education institutions in fall 1995. Washington, DC: Office for Educational 
Research and Improvement. 
Neuendorf, K. A. (2005). The content analysis guidebook. Thousand Oaks, CA: 
Sage Publications. 
Page, E. B. (1963). Ordered hypotheses for multiple treatments: A significance 
test for linear ranks. Journal of the American Statistical Association 58, 216–
230. 
Perin, D. (2006). Can community colleges protect both access and standards? The 
problem of remediation. Teachers College Record, 108(3), 559-582. 
Peterson, C. L. (1999). Occupational Stress: The Effects of Alienating Work. In 
Stress at Work Amityville, New York: Baywood Publishing Company. 
Salkind, N. J. (2006). Statistics for people who (think they) hate statistics. 
Thousand Oaks, CA: Sage Publications, Inc. 
Shaw, K. M. (1997). Remedial education as ideological battleground: Emerging 
remedial education policies and their implications for community college 
student mobility. Educational Evaluation and Policy Analysis, 19(3), 284-296. 
 73 
 
Slater, L. (2004). Opening Skinner’s box: great psychological experiments of the 
twentieth century. New York, NY: W.W. Norton & Company, Inc. 
Stage, F. K., & Kloosterman, P. (1995). Gender, beliefs, and achievement in 
remedial college-level mathematics. Journal of Higher Education, 66(3), 294-
311. 
Stevens, J. P. (2002). Applied multivariate statistics for the social sciences, 4th ed. 
Lawrence Erlbaum Associates: Mahwah, NJ. 
Urdan, T. C. (2005). Statistics in plain English. Mahwah, NJ: Lawrence Erlbaum 
Associates, Inc. 
Yaremko, R. M., Harari, H., Harrison, R. C., & Lynn, E. (1986). Handbook of 
Research and Quantitative Methods in Psychology. Hillsdale, NJ: Lawrence 
Erlbaum Associates. 
  
 74 
 
Appendix A: Course Descriptions 
ENG 090 
Writing Fundamentals 
Placement by examination. 
This course emphasizes the principles of writing coherent expository paragraphs 
in various modes. The course introduces the concept of writing as a process that 
includes developing and narrowing a topic, logically organizing ideas, drafting, 
and revising. The course develops proficiency in English grammar and usage 
through reinforcing a clear understanding of the principles of parts of speech, 
punctuation, and mechanics. The course stresses the importance of variety in 
sentence structure and in word choice to express the writer’s ideas. Credit for this 
course is not applicable toward graduation and is not offered for academic credit. 
 
ENG 101 
English Composition 
Prerequisite: Placement or ENG 090 
This course emphasizes the principles of writing coherent expository essays in 
various modes. The course reinforces and emphasizes the concept of writing as  
process that includes developing and narrowing a topic, logically organizing 
ideas, drafting, and revising. The course introduces the process of using sources t 
support ideas and documentation of sources in accordance with citation styles. 
 
MAT 090 
Fundamentals of Mathematics 
Placement by examination 
Serves as an introduction to algebra. Emphasizes representations and operations 
on numbers and sets, as well as introductory concepts of geometry, signed 
numbers, polynomials, and a mathematical background of computer 
programming. This course is not applicable toward graduation and is not offered 
for academic credit. 
 
MAT 105 
Introduction to College Mathematics 
Prerequisite: Placement or MAT 090 
Emphasizes representations and operations of polynomials and rational 
expressions, functions, and the graphing of linear functions. Methods of solving 
linear and quadratic equations are discussed. Introduces complex numbers, 
exponents, and radical expressions. 
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Appendix B: IRB Approval Letter 
Dear Tony and Mr. Ulmer, 
The Clemson University Office of Research Compliance (ORC) has determined that the 
project identified above does not involve human subjects as defined in the Federal 
regulations governing the protection of human subjects in research [45 CFR 46.102(f)] 
and is, therefore, not subject to IRB review. 
As per your IRB application and correspondence among you and Becca Alley, at this 
time, data collection will not involve either “intervention or interaction” with living 
individuals, or the collection or use of “identifiable private information” about living 
individuals. Therefore, IRB review is not required. 
Please contact this office again if there are any changes to this project that might bring it 
under the purview of the IRB. It is the responsibility of the ORC to determine whether 
any specific research project falls within the definition of research with human subjects, 
as provided by Federal regulations and institutional policy. 
Thank you for submitting your application for review. Good luck with this project and 
please feel free to contact me if you have any questions. 
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Appendix C: Data Code Sheet 
 
Cohort – Coded as is 
 
Region – Coded as is 
 
Campus – Coded as is 
 
Age – Coded as is 
 
Ethnicity – Coded as is 
 
Grade in MAT090/MAT105/ENG090/ENG101 – Coded as follows 
 A – 5 
 B – 4 
 C – 3 
 D – 2 
 F – 1 
 Else – blank 
 
Language spoken at home – Coded as is 
 
Average family income range – Coded as follows 
 More than $100,000 a year – 5 
 $76,000-$100,000 a year – 4 
 $51,000-$75,000 a year – 3  
 $25,000-$50,000 a year – 2 
 Less than $25,000 a year – 1 
 Else – blank 
 
 
 
 
